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This invention relates to air conditioning sys- 
tems, and relates more particularly to air con- 
ditioning systems having local heat exchangers 
in a plurality of rooms. 
In air conditioning systems such, for example, 
as those for the rooms of hotels and office build- 
ings, it is the practice to circulate cooling fiuids 
through heat exchangers in the rooms in the 
cooling seasons, and to circulate heating fiuids 
through the saine heat exchangers in the heat- 
ing seasons. It is desirable to bave a simple ther- 
mostatic control for each room for regulat2ng the 
temperature therein for both cooling and heating, 
but the ordinary thermostatic control is not suit- 
able ïor the reason it would function, if designed 
ïor use in the heating season, to open a valve ad- 
mitting heating fiuid to the heat exchanger upon 
a ïall in room temperature, and wo.uld therefore 
open the same valve upon a ïall in room retapera- 
tu_re in the cooling season, at which time it should 
close the valve. Likewise an ordinary thermo- 
static control designed for use in the cooling sea- 
son, would act to close a valve admitting fiuid 
to a heat exchanger upon a fall in room tem- 
perature, which would prevent the saine control 
from being used in the heating season. 
This invention provides an air conditioning sys- 
tem in which a cooling fluid is circulated in one 
direction through a heat exchanger in the cooling 
season, and a heating fiuid is circulated in the 
opposite direction through the heat exchanger in 
the heating season, and a control responsive fo 
the change in direction of the flow of the fluids, 
actuates a thermostatic control for causing it to 
admit more or less cooling fluid into a heat ex- 
changer upon a fise or a ïall respectively, in room 
temperature during the cooling season, and for 
causing it to adroit less or more heating fluid 
into the heat exchanger upon a fise or fall 
spectively, in room temperature during the heat- 
ing season. 
An object of the invention is to provide a year- 
around air conditioning system in wtùch a single 
thermostatic control automatically regulates the 
flow of a cooling fluid or a heating fluid through 
a local heat exchanger. 
The invention will now be described with ref- 
erence to the drawing, of which: 
Fig. 1 is a diagrammatic view illustrating an 
air conditioning system embodying this inven- 
tion, and 
Fig. 2 is a diagrammatic view illustrating con- 
trols for another form of valve which may be 
used in the system of Fig. 1. 
The heat exchange tube § with the extended 
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surface fins 6 thereon, and the associated fan 7 
driven by the electric motor 8, comprises an air 
conditioning unit from which cold air can be 
blown into a room in which the unit is located, in 
5 the cooling season, and from which heated air can 
be blown into the room in the heating season. 
One end of the tube 5 is connected by the pipe 
9 to the valve I@ which is connected by the pipe 
11 to the outlet of the pump 12, and by the pipes 
10 II ana 18tothevalve 14. Theotherendofthe 
tube 5 is connected by the pipes 15 and 16 to the 
valve 17, and by the pipes 15 and 18 to the outlet 
of the pump 19. 
The cold water supply source 20 is connected 
15 to the inlet of the pump 12, and to the valve 17. 
The hot water supply source 21 is connected to the 
inlet of the pump 19, and to the valve 14. 
The valve 19 bas the inner wall 22 with the 
ports 28 and 24 for the poppet valve members 25 
2O and 26 respectively, formed therein, and bas the 
inner wall 27 extending parallel to the wa11 22 
and spaced therefrom. The wall 27 bas ports for 
the poppet valve members 26 and 29 formed there- 
in. The wall 89 extends between the walls 22 
25 and 27. 
The poppet valve members 25 and 26 are inter- 
connected by the valve stem 8 I, and are connect- 
ed to the plunger 82 of the bellows 88. The bel- 
lows 88 is connected by the tube 84 to a conven- 
30 tional room thermostat 85. The thermostat, 
the bellows and the tube 84 form a conventional 
hydrulic control containing a suitable hydraulic 
fluid whereby upon a fise in room temperature, 
the bellows 88 will be expanded, and upon a fall 
$5 in room temperature, the bellows will be con- 
tracted. 
The poppet valve members 29 and 29 are in- 
terconnected by the valve stem 8'6, and are con- 
nected to the plunger 87 of the solenoid 8S. The 
40 energizing winding of the solenoid is connnected. 
by the wires 4 to the electric power supply source 
41 and to the contacts 42. The contacts 42 are 
adapted to be bridged across by the switch 4S 
for energizing the solenoid. 
45 The switch 48 is connected to one end of the 
arm 44, the other end of which is pivoted at 45. 
The arm 44 is connected intermediate its ends to 
the plunger 49 extending between the bellows 49 
and the bellows 4. The bellows 46 is connected 
50 by the tube 5 to the pipe 1 I, and the bellows 47 
is connected by the tube 49 to the pipe 15. Flow 
through the pipe 15 of hot water from the source 
21 to the heat exchange tube 5, and the return of 
the water through the pipe I , will cause the bel- 
 lows 4 to expand and the bellows 46 to contract, 



thereby ca.using the arm 44 to move the switch 
43 away from the contacts 42 thereby deenergiz- 
ing the solenoid 3. Flow of cold water from the 
source 26 in the opposite direction will cause the 
bellows 4 to ontract, and the bellows 46 to ex- 
pand, thereby causing the arm 44 to move the 
switch 4 against the contacts 42, thereby ener- 
gizing the solenoid. 
In the operation of the embodiment of the in- 
vention illustrated by Fig. 1, assuming it is the 
heating season, the valve !  would be closed, the 
valve |4 would be opened, the pump |2 would be 
inoperative, and the ptunp 19 would bë opèrated. 
This would result in hot water ïrom the source 
being pumped through the ppe § to the heat 
exchane tube 5, the water being returned 
through the pipes 9 and ! ïor recrculatioï 
through the source 2. The difference in pres- 
sure between the pipes ! ! and ! 5 wfll be communie 
cated through the tubes 5{} and 49 to the bellows 
46 and 4 causing the bellows 4 to expand, and 
the beHows 46 to contract this will cause the arm 
44 to move the switch 43 away from the contacts 
4,  thereby deenergizing the solenoid .. 
Upon deenergization of the solenoid, ït wfll re- 
lease its plunger  thereby moving he poppet 
valve member 29 out of its port in the wall 
and moving the poppet valve member 2 into 
it port -. This will close the passage ! in 
the valve {], and open the passage 5{} therein. 
The flow of hot vater from the pipe  will there- 
fore be through the valve port of the poppet 
valve member 26 into the passage 6, and then 
through the port of the poppet valve member 
into the pipe ! I, it being assumed that the ther- 
mostat  has hot acted to close thé port of the 
PoPpet valve member 
Upon a fise in room temperature, the room 
thermostat wfll cause the Bellows  to expand 
and.t0 move the poppet valve member 2 into 
its port thereby closin the passage 56, and dis- 
continuing the flov of hot water through the 
tube 6. 
'The heat exchange tube  would be but one of 
a number served b the pumps ! 9 and ! , and the 
PUmps could be equipped with a conv_entional 
Pressurestat for shutting down the pump in .op- 
eration when all of the fluid flow val.ves are 
Closed/ 
Upon a fall in room temperature, th thermo- 
stat  would cause' the bellows SS to contract 
and to move the poppet valve member -S of ifs 
port thereby opening the valvée } to the flow of 
the hot water. 
Upon the start of the cooling season, .the Valve 
4 would be closed, the valve I would be opened, 
the pump   would be inoperative, and the pulp 
- would be operated. Thereupon the pump 
would supply chilled water through the pipes 
and  to the heat exchange tube 6, th water 
ing returned throuh the pipe ! 5 for recirculaçon 
through the source 29. The difference in pres- 
sure between the pipes !  and 5 which.wou!d be 
communicated throuh the .tubes 9 and .49 .to 
the bellows 4 and 4 respectively, woud then 
cause the bellows 4 to expand and the bellows 
4 to contract. This .would result in the arm 
moving the switch 4S against the contacts 
thereby energizing the solenoid SS and causin it 
to retract it plunger ST and throuh same to 
move the poppet valve member  out its port 
, and the poppet valve member 9 into its port. 
This would resu!t in the valve paSsage .! being 
0pened, and .the passage 5{} being ClpSe.d. The 
.flow o cold wate Wouldthen be from the pipe 

259915 
! into the passage , and then throuh the 
port 23 into the pipe 9. 
Then upon a fise in room temperature, the 
thermostat 35 would cause the bellows  fo ex- 
5 pand and more the poppet valve member 25 out 
of i port 2, the greater movement proding a 
eat volume of water through the heat exchae 
tube . Upon a fall in room temperate, the 
bellows 33 would be contracted and wod move 
10 the poppet valve meber 2 into its port 2 there 
by decreasing the volume of cold water or cut- 
ring it off altogether depending upon the deee 
of temperate reduction. 
In the embodiment of the vention illtrated 
15 by Fig. 2 the valve  controls the admission of 
heat exchange fluid into the heat exchange tube, 
' and is opened and clos by the electric motor 
Which  ènergized from the electric source . 
The dection of rotation of the motor   con- 
2 trolled by switchg mechanm operated by the 
thermostat 35 and by the solenoid 
energizd when the switch 3 is moved against the 
contacts . 
Th solenoid 8 has a plunger 9 to which are 
25 insulatedly attacbed the contact ams 
vhich are connected to the bruhs  and  re- 
spectively, of the armature " 
The fleld winding  of the motor is connected 
to the power source . and fo the svitch arms 
30 and 6 which ar insulatedly attached to the 
plunger  of the bellows 33. The contact 
for the contact rm , and the contact 8 for 
the contact arm  are connécted together and fo 
the contact "3 for the contact arm , and to the 
35 contact 8 for the contact arm $. The con 
tact  for the contact arm , and the contact 
3 for the contact arm 8 are connctd togèther 
and to the contact 2 for te contact arm , 
and to the contact 2 for th Contactarm 
40 When the solenoid $ is enerzed, i plger 
9 is drawn in causing te Contact arms 8 and 
6 to bespaced ïrom the contacts 8  änd 83 re 
SPectiveiy, and to touch the contact 
respectively. When the soln0id S debneged, 
45 i spring biased plunger j wili bçreleed, Ca 
ing the contact arms 8 and 8 to le,ve the con- 
tacts 8 and 82  rèspêctiely,nd to touçh the 
contacts $  and 3 respectively. 
Whn th beliows 33 i contracted its punger 
50  wl be moved iwardly Cauçig the contact 
arms  and  to be spcd fr0m thè contacts 
 [ and 3 respëctively, and o ouch the c0ntac 
 and 2 respectivly. Ven th bCÙw is  ex- 
panded its plunger is moved to cae the contact 
55 arms  and 6 to ieaFe te 
respectively, .and fo touch thcntacts 
rëspetiely. " 
 switch arms  and 6 and their associated 
contc , ,  and  f0m one duble pole, 
80 double throw switch and the switch grms 
and 86 ad the associted contacts 88,8, 
and 82 f0rm another double pq!e, double throw 
Switch for controlling the directio of rotation 
of the motor   by varying thë direction of con- 
65 ection of its amature to its fieldwfi3ding in 
c0vétiona! m0tor éversïg circults. 
When cold water i s supplied through the pipes 
9 and , and retned throh thepipW,/the 
bellows 45 will eçpn, and the beHows 4 wfll 
.70 cbntacç .caing the switch 43 to m6vè agait 
the contacts 4 thereby energizing the solen0id 
68 which wfll pull in its plunger  to the. posi- 
tion-sh0wn by Fig. 2 0f the dráwingJ .Thên 
thë tCperature at the thermostat  ïs sfich that 
.75. çPgçg is no .reqr , "h .bH0w .-wfl be 



contracted and its plunger 77 will be in the posi- 
tion illustrated by Fig. 2, with the contact arms 
85 and 83 in contact with the contacts 80 and 82 
respectively, causing the motor to rotate in a di- 
rection to close the valve 6}. A conventional 
limit switeh which is not fllustrated, would stop 
the motor when the valve was ïully closed. 
Then if the temperature increases until the 
thermostat calls for cooling, the beliows  wfll 
expand and move its plunger 77 outward]y caus- 
ing the contact arms 7 and 78 to leave the con- 
tacts 70 and 72 respectively, and to touch the con- 
tacts 7! and 73 respectively, causing the motor to 
rotate in the reverse direction to open the valve 
60, a conventional limit switch stopping the 
motor when the valve is fully open. 
When hot water is supplied through the pipe 
 and returned through the pipes S and ! , the 
bellows 8 and  wil! act to move the switch 43 
away from the contacts 42 thereby deenergizing 
the solenoid 8 which will release its piunger 69 
which will move the contact arms ' and $ away 
from the contacts 8} and. 82 respectively, and 
against the contacts 8 t and 8 respectivi]y. Thin 
if the thermostat calls for heat, the bellows $ 
will contract cansing the plunger ]7 to move the 
contact arms 7 and 76 against the contacts 70 
and 72 respectively, causing the motor  ! to rotate 
in a direction to open the valve 8. 
Then when the thermostat S is satisfled, the 
switch arms 7S and 78 will be moved by expansion 
of the bellows S, away from the contacts 7{} and 
7, stopping the motor and the ïurther opening 
oï the valve if the limit iwitch has not acted. 
If the temperature continues fo fise, the bellows 
 will expand causing the switch arms 7 and 
78 fo touch the contacts 7| and 7 respectively, 
and causing the motor  | to rotate in a direction 
to close the valve. 
The cold water supply source 8 could contain 
refrigerant evaporator tubes supplied with a vola- 
tile refrigerant ïrom a conventional condensing 
unit, or could be a source of water chilled by ice. 
The hot water supply source 2 | could be heated 
by steam or by any other conventional source of 
heat. 
While embodiments of the invention have been 
described for the purpose oï illustration, if should 
be understood that the invention is not limited fo 
the exact apparatus and arrangements of appara- 
tus illustrated, as modifications thereof may be 
suggested by those skilled in the art, without de- 
partm'e from the essence of the invention. 
What is claimed is: 
1. An air conditioning system comprising a 
heat exchange tube, valve means connected to 
the tube for controlling the passage of heat ex- 
change fluid therethrough, said valve means hav- 
ing flrst and second passages therethrough, 
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spaced apart rst and second movable means for 
opening and closing said pasiages, means includ- 
ing piping cormected to said tube and valve means 
for circulating a heating fluid in one direction 
5 therethrough and for circulating a cooling fluid 
in the opposite direction therethrough, means re- 
sponsive to changes in the direction of flow of 
fluid through said piping for moving said lïrst 
movable means in one direction for opening said 
: : flrst passage and for closing said second passage 
when heating fluid is circulated through the pip- 
ing, and for moving said flrst movable means 
in the opposite direction for closing said first pas- 
sage and for opening said second passage whe 
15 cooling fluid is circulated through the piping, a 
thermostat in the conditioned space, and means 
actuated by said thermostat for moving said sec- 
ond movable means in one direction for opening 
said first passage and for closing said second 
0 passage upon a ïail in the temperature of the 
conditioned space, and for moving said second 
movable means in a direction opposite to the last 
mentioned direction for closing said first passage 
.and for opening said second passage upon a fise 
25 in the temperature of the conditioned space. 
2. An aoEr conditioning system comprising a 
heat exchange tube, valve means connected to 
the tube for controlling the passage of fluid 
therethrough, a motor rotatable in one direction 
30 to open said valve means, and rotatable in the 
opposite direction fo. close said valve means, pip- 
ing connected to said valve and tube, means for 
circulating a cooling fluid in one direction 
through said piping and tube, means ïor circulat- 
35 ing a heating fluid in the opposite direction 
through said piping and tube,  thermostat in 
the conditioned space, and means including said 
thermostat and including means responsive to 
changes in the direction oï fluid flow through said 
4O piping for causing said motor to rotate to close 
said valve means when heating fluid il circulated 
ttrough said piping and the temperature in the 
conditioned space rises above a predetermined 
temperature, and for causing said motor to rotate 
-.5 to open said valve means when cooling fluid is 
circulated through said piping .and the tempera- 
ture in the conditioned space rises above said 
temperature. 
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